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This is a useful little book which highlights progress made 
mainly in the period I 978 - I 982, and provides not only expert 
overviews but a comprehensive guide to the relatively recent 
literature. 
The volume comprises three articles which, between them, 
discuss the major areas currently covered by seed biologists. 
These involve the loss of seed viability in storage, the 
associated problem of seed pathology and a current review 
of germination in the broad sense. The authors are Roberts, 
Mathur and Klihre, respectively. The article entitled 'Loss of 
seed viability during storage' is by E.H. Roberts, who needs 
little introduction to investigators involved with problems of 
seed storage. 
He deals specifically with major developments during the 
1978- 1982 period, discussing briefly the differences between 
recalcitrant and orthodox seeds, but devoting most of the 
coverage to problems of and predictions concerning stored, 
orthodox seeds. The article stresses the relevance of pre-storage 
events on the ultimate longevity of a seed lot and goes on 
to discuss seed moisture contents - both low and high -
as potential factors contributing to deterioration during 
storage. Interesting conclusions are also drawn which show 
that oxygen in the storage environment of air-dry seeds has 
only a minimal deleterious effect on longevity. A discussion 
of chemical pretreatment of stored seeds indicates beneficial 
effects of anti-oxidants and deleterious consequences of other 
compounds such as insecticides. Advantages of and difficulties 
with sub-zero seed storage temperatures using liquid nitrogen 
are also considered, as are the effects of other sub-zero storage 
conditions. The importance of low temperature-low moisture 
content conditions for viability is substantiated for long-term 
storage of seeds of several species. Recent work confirming 
the importance of the deterioration of subcellular membranes 
and of the nucleus in seed degeneration is discussed and the 
point is made that there is still little agreement as to the 
underlying molecular events. 
The article contributes a comprehensive review based on 
relatively recent, pertinent literature and is a valuable account 
of the field as of I 982. 
The article by S.B. Mathur is a thorough review of recent 
developments in this field by means of a paper-by-paper 
consideration of research findings. The subject matter is 
divided into three categories relating to the bacteria, fungi and 
viruses, respectively, and concludes with a mention of the 
necessity for seed quarantine and citations of books and 
reports dealing with seed pathology which have appeared since 
I978. 
Several significant publications on seed transmission of 
bacteria, particularly Pseudomonas and Xanthomonas spp. 
S. -A fr. T ydskr. Plantk . , 1985, 51(2) 
are reviewed and methods, which are more or less successful, 
of controlling these micro-organisms in seeds of various types 
are described. 
Most of the publications cited in the section on seed-
associated fungi are from the years 1979- 198 I only, yet their 
brief review constitutes almost eight pages! It makes sobering 
reading when one realizes the ubiquity and consequences of 
the occurrence of these pathogens in a tremendously wide 
range of seed-types, from crop and vegetable seed to that of 
forest trees . This section of the review is presented seed-type 
by seed-type, making for easy reference. Mathur has a short 
section on testing techniques used and some of the histo-
pathology described, and concludes this section with a review 
of the considerable work attempted recently to control seed-
associated fungi. While most of the work covers the more 
or less successful use of fungicides, investigators have also used 
dry heat/ hot water/steam treatments, again with success in 
some instances only. Perhaps the most intriguing of the recent 
approaches reported is the apparently successful utilization 
of aqueous garlic leaf extract as a fungicide! 
The section on seed-associated viruses shows that much 
attention has recently been focused on seed transmission. Once 
again, the results indicate that there are no hard-and-fast rules 
concerning this category of seed pathogen and, as with the 
bacteria and fungi, host-pathogen relationships, transmission 
and control measures seem to vary with the seed-type and 
the pathogen species involved. 
The other article making up this volume is entitled 
'Germination sensu lata' and is by L. Klihre who, like E.H. 
Roberts and S.B. Mathur, is an eminent figure in the seed 
research field. Klihre makes the interesting introductory 
point that the concept of the term 'germination' is in fact so 
broad as to have indistinct borders. Presumably this prompted 
the author to use the phrase 'sensu lata' - in the broad sense! 
The first section, in which work predominantly from the years 
I979- I98I is reviewed, illustrates the point. It deals with 
temperature effects and reveals the many differing germination 
responses achieved by manipulation of this parameter alone, 
or accompanied by various seed treatments and variation of 
other environmenti:tl parameters. 
The papers on moisture considerations cover studies on 
imbibition rate, dehydration and moisture stress, among 
others. The imbibition work described concentrates on the 
diffusion process and its rate, and on solute leakage, while 
many interesting references on various aspects of water 
limitation as a factor in germination are cited. Four papers 
on the germination of rice and the problems peculiar to the 
sowing of a crop in standing water, are described. 
A substantial section of this review is on the effect of light 
as a germination promotor/inhibitor, and p apers on the 
combined effects of light and temperature are also discussed. 
Not unexpectedly, many papers dealing with growth regulators 
in relation to germination also feature. 
Much of the work reported covers the effect of gibberellic 
acid, one of the most interesting points being that germination 
inhibition of the seeds of coffee (a recalcitrant species) 
occurred as a result of GA3 treatment. 
A few papers cited describe other compounds having effects 
as growth regulators, including cytokinins, ascorbic acid, 
ethylene, and fusicoccin. 
Klihre discusses endogenous germination-associated 
events in a separate, short category_ Although some of the 
work described here involves the metabolic/ physiological 
effects of other applications of exogenous substances, recent 
papers describing the activity of endogenous growth 
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promotors and inhibitors are also included. Several 
contributions on ultrastructural changes during early 
germination also make their welcome appearance. 
Methods aimed at overcoming the germination problems 
caused by hard seededness are dealt with in a separate section. 
These include scarification by sandpapering and other 
methods, and treatment with HzS04, hot water, dry heat, 
ultrasound and prolonged soaking. 
Following a consideration of environmental and hereditary 
factors, a section on chemical and allelopathic effects high-
lights the wide range of chemicals utilized to control events 
associated with seed germination. These include fungicides, 
certain fumigants and herbicides, as well as plant exudates 
which bring about allelopathic effects. 
Seventeen papers which discuss the important topic of 
salinity effects on germination form the penultimate section 
and the article is concluded with a short review of recent work 
done on in vitro germination of orchid seeds. 
PATRICIA BERJAK 
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92 pp. 
The eighth publication in the series 'The African 
Dichapetalaceae' is the 'fifth instalment of the revision of 
Dichapetalum [and] contains the treatment of the species r- z' 
(subtitle). The 'last' 22 species of the genus are dealt with in 
alphabetical order (species a- b, c - f, g -1 and m- q of 
Dichapetalum were published in 1973, 1978, 1979 and 1981 
respectively). Of these, D. rhodesicum is the only species 
extending into the 'Flora of Southern Africa' area; all other 
taxa are confined to tropical Africa. 
For each of the species there is a well drawn, informative, 
full-size plate and a distribution map, a short listing of the 
countries in which it occurs and a lengthy description. The 
latter is preceded by a paragraph 'diagnostic characters'. While 
'diagnostic characters' plus 'description' tend to be too long 
and could have been shortened considerably without losing 
any information of value, the section on 'Ecology' is too 
scanty (often only catch-words such as 'rain forest' or 'semi-
deciduous forest'; also altitudes are frequently not given). 
Specimen citations seem to be quite complete and material 
from all relevant herbaria seems to have been studied (listings 
of 5-7 duplicates of various collections are a good indication 
of this). All types were seen, including those of synonyms; 
references to previous publications appear to be immaculate. 
For several species there is a photographic documentation of 
flowering and fruiting branchlets, seeds, seedlings or stems 
(lenticellular patterns). 
The inclusion of a key to species allied to D. reticulatum 
(p.4) is useful, but it would have been more valuable to 
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appendix an updated key to the entire genus. There is a 
'Provisional key to the species of Dichapetalum of continental 
Africa' which is loosely added to the first instalment of the 
'African Dichapetalaceae' (1973), but several changes have 
been made since and new taxa have been described. D. 
stamine//atum, for example, is newly described in the present 
publication. No mention, however, is made of where this 
would key out in the 'provisional key'. D. staminellatum is 
described as having flowers resembling those of D. 
geminoste//atum, but again, the latter is a species not found 
in the 'provisional key'. 
The soft cover publication is lavishly produced on glossy 
paper; the reproduction of the photographs is excellent. 
CHR. PUFF 
Institut fiir Botanik und Botanischer Garten der Universitai 
Wien, Rennweg 14, A-1030 Wien, Austria 
A reVIsion of Vallaris 
Burm. f. (Apocynaceae) 
Rudjiman 
Medede1ingen Landbouwhogeschoo1, Wageningen 82 - 11, 1982 
17 pp. 
A thorough treatment of the small Asiatic genus Vallaris (three 
species) is presented. Synonomy, descriptions, notes on 
ecology and uses, specimen citations, an excellently drawn 
plate for each of the species and a distribution map are 
included. The relationships of Vallaris to other genera of the 
tribe Nerieae are briefly discussed and a short account of the 
history of the genus is given. 
Two of the three species of Vallaris, i.e. V. g/abra and V. 
solanacea, are, according to the author, 'cultivated outside 
their home countries as well, notably in Africa and Europe' 
(General part: Geographical Distributions; p.2). In the 
Taxonomic part, however, records of plants cultivated in 
Africa are only given for V. solanacea (a few specimens from 
Zimbabwe: Harare, and South Africa: Transvaal). 
At a time when editors cut publications down to the bare 
essentials, impose page limits, have figures reproduced at 
minimum sizes and try to make use of every inch of free 
space, it is surprising to see that one and the same map 
(showing the distribution of the three species) is reproduced 
three times(!). Descriptions could be cut down to half their 
length without losing any relevant information. Three super-
fluous printed pages on glossy paper apparently make no 
difference to the publishers of the Mededelingen! 
CHR. PUFF 
Institut fiir Botanik und Botanischer Garten der Universitat 
Wien, Rennweg 14, A-1030 Wien, Austria 
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Induced Mutation in Plant 
Breeding 
W. Gottschalk and G. Wolff 
Springer-Verlag, Berlin , Heidelberg, 1983 
238 pp . 
Since the discovery by H.J. Muller in 1927 of mutation 
induction by X-ray treatment a great volume of literature has 
accumulated on techniques and applications in plant breeding. 
This was further enhanced by the discovery some twenty years 
later by C. Auerbach of mutation induction by mustard gas. 
In short, we have today as proven physical mutagens - X-
rays, gamma-rays, fast and thermal neutrons, and protons. 
Of many chemical mutagens now known, a number which 
is growing steadily for reasons totally divorced from plant 
breeding objectives, we have in common use the alkylating 
agents, ethyl methane sulfonate (EMS), di-ethyl sulfate (DES), 
ethylene imine (EI) and N-methyl N-nitroso urethane (MNU); 
and the apparently powerful compound sodium azide (NaN3). 
Some 500 varieties of agricultural and ornamental plants have 
been released or approved officially, each one having a 
commercially valuable genetic characteristic supposed to have 
been induced by mutagen treatment and subsequently fixed 
by crossing and selection or by vegetative propagation. Of 
this number 250 are asexually propagated crops and 
ornamentals, with Chrysanthemum heading the list (97 new 
varieties) and barley having the highest number (61) among 
crops. Most mutants recovered following treatment, and 
subsequently analysed genetically, have been found to be 
recessive. 
The authors of this monograph, the seventh in a series by 
the publisher on Theoretical and Applied Genetics, have put 
together a valuable list of some 1 300 publications which have 
appeared since 1965. Their primary classification, compiled 
in separate chapters, is based on characteristics rather than 
species. These include seed production, the shoot system, 
flower shape, colour and function; leaf system, root system, 
time of flowering and ripening, disease resistance, drought 
resistance, heat tolerance and winter hardiness, shattering and 
shedding resistance, morphological and physiological seed 
characteristics and seed storage substances. In addition to this 
obvious attempt to cut across the species classification, the 
arrangement of chapters is interspersed with reviews on more 
basic questions concerning induced mutations, such as 
utilization in crossbreeding, heterosis, pleiotropy and linkage, 
penetrance and adaptability to environmental conditions. 
Perhaps the most useful chapters are the two dealing with 
seed protein content and composition. This is a relatively new 
field in mutation research, one in which the authors themselves 
have made a considerable contribution through their own 
work on Pisum and which has recently gained active support 
from the International Atomic Energy Authority. The 
limitation here, as pointed out by the authors, is the high cost 
of screening second generation plants after treatment, with 
expected mutation rates being as they are, of the order 1/Hf 
to 1/105 • Most of the work has therefore been confined to 
analyses of mutants for other morphological characteristics 
already found . The authors have reviewed the recent work 
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up to 1982 and present evidence for considerable genetic 
variation in many species. They list details and references of 
23 released varieties of cereals, legumes and other crops with 
improved seed storage qualities including proteins, oils and 
sugars. 
This is a monograph on recent results of experimental 
mutagen treatment in plants. It contains no information on 
treatment techniques (and hazards!) and no guidance on 
experimental design. For these aspects one must turn to the 
original publications adequately referenced. The results 
themselves re-emphasize that in plant breeding involving 
mutagen treatment you are more often unlucky than not and 
that the practice is probably only economically justified when 
it is the only possible source of new genetic variation. 
J.H. LOUW 
Department of Genetics, University of Stel/enbosch, 
Ste//enbosch 
Molecular Genetics of the 
Bacteria-Plant Interaction 
Edited by A. Puhler 
Springer-Verlag, 1983 
393 pp. 
In the autumn of 1982 a symposium on the above subject 
was held in Germany. It concentrated on three topics: 
1. Rhizobium-plant interaction 
2. Agrobacterium-plant interaction 
3. Plant pathogenic bacteria 
The volume under review constitutes the Proceedings of that 
symposium. J.R. Beringer of the Rothamsted Experimental 
Station opens with some cautionary words on how little is 
known about survival and competition of rhizobia in the soil. 
This is of particular concern when one contemplates releasing 
manipulated rhizobia. How do rhizobia 'migrate' to roots? 
Is chemotaxis involved? How is recognition achieved? Is it 
relevant to pay so much attention to genetic 'improvement' 
of rhizobia! nitrogen fixation when the potential may be 
largely determined by the plant? J. Tempe and A. Petit 
describe the trail that led to the discovery that crown gall 
tumours, produced by Agrobacterium tumefaciens, synthesize 
amino acid derivatives called opines. 
Much of the section on Rhizobium-plant interaction is 
devoted to strategies used for transposon mutagenesis of 
rhizobia! megaplasmids and the elucidation of their genetic 
functions. 
A paper from A. Piihler's lab describes some ingenious 
broad-host-range plasmids for in vivo and in vitro 
manipulation of gram negative bacteria. In one system the 
transacting mobilizing functions of RP4 are integrated into 
the chromosome and act on RP4-specific Mob-sites or 
replicons such as pBR325 which replicate only in E. coli. By 
incorporating transposons on the replicons, suicidal 
transposon delivery vectors have been developed. 
The structure and organization of the soybean leghemo-
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globin genes are investigated in a paper by a Danish group, 
and the role of plant genes in soybean-Rhizobium interactions 
is discussed by a Canadian lab. 
Ronson and Scott from New Zealand found cointegrates 
between the R. trifolii sym plasmid and R68.45. In this form 
the plasmid was transferred to other rhizobia where its stable 
maintenance suggested inefficient genetic recombination. 
In the section of the book devoted to Agrobacterium, one 
and vir genes are discussed and problems of host range 
specificity addressed. In rather a telling point, D. Tepfer of 
Versailles quotes from Horace Judson's 'The Eighth Day of 
Creation' where one of the founders of molecular biology 
stated 'So what molecular biology has done . . . is to 
prove . . . the complete independence of the genetic 
information from events occurring outside or even inside the 
cell, to prove ... that no information from outside of any 
kind, can penetrate the inheritable genetic message'. Tepfer 
then goes on to describe some of the events that occur when 
Ri DNA from A. rhizogenes is integrated into plant cell DNA, 
resulting in cellular transformation! He ends his paper with 
some speculations regarding horizontal gene transfer between 
eukaryotes and micro-organisms. 
P. Zambryski from Gent describes experiments to 
determine the mode of integration ofT-DNA into plant DNA. 
Her conclusions are: 
(i) T-DNA integration is a precise event and foreign DNA 
can be inserted inside the T-DNA ends and be inserted 
along with the T-DNA. 
(ii) There are 25 bp direct repeats which are found at the 
ends of the T-DNA region of the Ti plasmid and which 
may be important during excision and transfer. 
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(iii) The T-DNA can be found as a single copy or in multiple 
copies which are organized in tandem. 
These results are encouraging for the development of plant 
vectors . 
Considering T-DNA gene expression in plants, the Van 
Montagu-Schell lab in Gent and Koln show that the right-
most portion, T R, of the T-DNA is transcribed into five 
transcripts, at least three of which are involved in opine 
biosynthesis. When they compared T-DNA transcripts of 
nopaline and octopine tumours, seven transcripts were tumour 
specific and six were common and involved with suppression 
of normal development of shoots and roots. The same group 
describe their elegant methods for cloning into Ti plasmids 
and for site directed mutagenesis which allowed them to 
determine functions of T-DNA genes. 
The final section in the book deals with plant pathogenic 
bacteria including Pseudomonas syringae, Xanthomonas 
campestris and P. solanacearum. An interesting paper 
describes the cloning of ice nucleation genes from P. syringae 
and Erwinia herbicola and their expression in E. coli. 
In conclusion, although this book is now a little dated it 
contains a fund of valuable information, including useful 
methodologies. It is extremely well presented with excellent 
illustrations and exhaustive references. It should be required 
reading for all South African scientists interested in 
Rhizobium, Agrobacterium or other bacterial plant pathogens. 
JENNIFER A. THOMSON 
C.S.I.R. Laboratory for Molecular and Cell Biology, P.O. 
Box 30947, Braamfontein 
